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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device where 
an optical system is made more compact, and a wide viewing angle is 



realized, while keeping the power of the concave mirror part of an ocular 
optical system small by making the magnification ratio of an intermediate 
image in a relay optical system large. 

SOLUTION: An observation optical system is provided with an image 
source side reflection surface 1 2, having eccentric a curved surface 
shape to give power to luminous flux emitted from an image display 
element 3 at its reflection and also having rotationally asymmetric 
surface shape for compensating eccentric aberration caused by the 
reflection of the eccentric curved surface, a semi- transmitting 
reflection surface 9 transmitting or reflecting the luminous flux reflected 
on the surface 1 2, and a concave reflection curved surface 8 forming a 
reflecting optical path between the surface 9 and the surface 8 and 
turning a concave surface to the surface 9 side. It forms an intermediate 
image 6 obtained by enlarging the image on the display element 3 




between the surface 12 and 9. 
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rftt>©&#5£©TPB©-l. 5&5W4-3. 0 -f-5di>tm*te©H-Tfll|jE1-6r fc*T?#ft<45. 
S3l©^!7-^|^<4»)tt ) [0 0 6 3] § fe> Kffl* L < II, 

-0. 5< P x S 3/P xHP< 2. 0 ••• (5-1) 

-2. 0< P y S 3/P y HP< 1 . 5 • • • (6-1) 

0*fW©±IRRtn r IRO*Mctt±|B*ffai P«T?fc*40 [0 0 6 4] $ fciS* L < (4, 

0. 5 < P x S 3/P xHP< 1 . 0 ••• (5-2) 

-1. 0< P y S 3/P y HP< 0. 5 • • • (6-2) 

©*^o±BRJttJ«TIR©**tt±IB*fl : *i law-cab* [ o o 6 5 ] 3=fc, 

-2. 0< P x S 2/P xHP< 2. 5 • • • (7) 

-2. 0< P y S 2/P y HP< 4. 0 • • • (8) 

©fir*ua»©AfW*rSIJE-J-5r4:#*S"e*>*. w©& <?-f£\ i©ffi-?»4i-5fii"JR||*te©ET?*|jEi-5 
ft^fi, HH***-7-tJ©fi'67 P !JXA^*5»t5S2ffi rt^t|!i<^5„ _kpg©2. 5&3VM44. 

-C©/-«y-tr^-t-5^#-C&5o ^Jx £>©&#;£© T 0Srax.5i, S 2m<D/*7—&iEK&< fcO-f-f?, w 

PS©- 2. 0 5r8x.St, S2ffi©/*!7-#5£tc3IKft 50 ©K"C«lfe-*-*ai'MJlSStrttOBST*|jE , t« r t 
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&<&5o * * 

-1. 0<PxS2/PxHP<l. 
- 1 . 0<P y S 2/PyHP<3. 

0. 0<Px S 2/PxHP<0 
0. 0<Py S 2/PyHP<2 

So 10 

[0 0 6 8] 

^t^*#lJl~4^cov^-tiftBJ■f-5„ &mi-z>&mMm<D 

5ffiiJ<DEB, HJfe$|3fc:Jo^-CI4, 7" U XA 2 0 CD#tHJffi 20 
23, HJfe^j4t-*5V>Tfi, /yXAl O^Wttiffil 
5) , y W-3fc#5R4«)li4fe^*3(E^-3^ffi-t-53*affl 
(IW^ilJ^-CfiAltffio »t«l~3|c:48V^-Cfi, H 

17°UX^l OfDfll ffil 1, ^JS0ij4(Cj3V>-C(i, 7 s 

M'Aiooiini) , v ^-%^4*m&tz> 
^yxA©Aita (ii«3tHifi^T-(±itt±iSo sat«i~ 

3(C*5V>T(i, ^l/!JXA10©©f4I14 1 HJ£ 

JSu&irLT, AWffi^X^i-o^TSfeibftfcteM© 
Att-f-5tt±i3t^K MWa<D35-£U~^T 

5*|6ilrztt^tu Wi^yiioitff^ftt-'fio 

•r5«|J(offiros^^-ov^-cSi6e>^^fcml^Kffle(cM-t-★ 

x=RXcos(A) 
y =RXsin(A) 
Z=D 2 

+ D 3 

+ D 5 

+ D, 



[0 0 6 6] 

5 
0 



• • (7-2) 

• • (8-2) 



(8) mm 2000-206446 

14 

• • (7-1) 

• • (8-1) 

[0 0 6 7] 

8 
0 

4xt2l2~|2i4(Co^-Cli, . 
[0 0 6 9] IMn~4m r©Y-Zf®rtt'# 
nt-co^S^Y-ZEt LT^S,, 

[0070] fii-MMo^-ai, Mi&^z>mm : &?>m& 
^<D^<Dmmiu.m<Dm'i-& (xm^, yw^ 

IrK ZW^Sr-en-^tlX, Y, Z) ■^WfficD't'^ 

(g4ftBi-OV>Tli, stjia (a) SOZfi) CDX 
«k Y«k Ztt^rtL^tb^^^ir-rsMt^ (-tiiWi 
a, 13, y (° ) ) 4j8, 

IMF 19 Sr. yOjEf±Z*OjE*|RitatLTI*»HHl5Sr*!* 

[0 0 7 1] «-H*W©3t^Srfllfi!ti-53t^ 

[0 0 7 2] #^-CfflV>k*l-5g£l&B©fi© 
^fiffrtE (a) Sldi^sab, *©SiSsiC©z«iis 

§ftftB©ttt&5o 

[0 0 7 3] /£*3 % T-^©E«StlTV^£V^gSftB 

5 8 7. 5 6 nm) \ZMirZ> t> ©£JiiaL-C;Sb6 0 ft£ 
©3M£ftmmT&5 0 

[0 0 7 4] iftflffidftil(D^«5tiLT, «T 

©(b) Sf^bJlSZernike^SW. 

r. ©E©j#Ri4£iT©j£»:: «t *) j&n-ra. *©j£«s;© 

ZWZerni k e#S^ffl#J:45, H|i|te#*f-#fi 
©£«(*, X-Yfil'#^5Z©M©il5£©ffi*|iT*£ 
*£*U AttX-Yffil*i©Z*5»e>©rai % RttZttH 

ztta»fe«ofcia*Hi"e*tt&*is. 

[0 0 7 5] 



Rcos(A)+D4 Rsin(A) 

R 2 cos(2A)+D 6 (R 2 -1) +Dr R 2 sin(2A) 
R 3 cos(3A) +D 9 (3R 3 - 2 R) cos (A) 
+ D,o (3R 3 -2R) sin (A) + Da R 3 sin(3A) 



(9) 

15 

+ D12 R 4 cos(4A)+Di3 (4R 4 - 3 R 2 ) cos(2A) 

+ Dh (6R 4 -6R 2 +1) +D« (4R 1 - 3 R 2 
+ Di 6 R sin(4A) 

+ D17 R 5 cos(5A) 4-Dis (5R 5 -4R 3 ) cos(3A) 
+ D19 (10R 5 -12R 3 +3R) cos(A) 
+ D 20 (10R 5 -12R 3 +3R) sin (A) 
+ D 2 , (5R 5 -4R 3 ) sin(3A) +D 22 R sin(5A) 

+ D 23 R 6 cos(6A)+D 2 4 (6R 6 - 5 R 4 ) cos(4A) 

+ D 2S (15R 6 -2 OR 4 +6R 2 ) cos(2A) 

+ D 2 « (20R 6 -30R 4 +12R 2 -1) 

+ D27 (1 5R 6 -2 OR 4 +6R 2 ) sin(2A) 

+ D 28 (6R 6 -5R 4 ) sin(4A) + D 29 R 6 S in(6A) • 
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) sin(2A) 



4 , D 5 , D 6 , D10 0, Dn , D12 , D13 , Di4 , D 
20 , D21 , D22 •■■SrSpJfflf 5o 

[oo7 6] t<Dm<omomtLx, fc<ofem& U) * 
z-c 2 

+ C 3 y + C 4 I x I 
+ C 5 y 2 +C 6 y I x I +C 7 x 
+ C 8 y 3 +C 9 y 2 I x I +C10 
+ C, 2 y 4 +C13 y 3 I x I +Ch 
+ C, 7 y 5 +Ci 8 y 4 I x I +C, 9 



• • • (b) 

Z = S2Cn ra XY 

mthx, k = 7 (7** z%7tz>t. 



y x 

2 

y x 



-f C 23 y +C24 y [ 



+ C 3! 



y +C31 
+ C34 y 



x I +C2 
+ C2 
x I -hC 3 
+ C35 y 2 



y 

2 

y 

5 

y 

I x 



+ Cu I 

+ C15 

H~ C20 
+ C 2 i 

+ C26 
4 +C 28 

2 +c 33 
I +c 36 



x 

y I 

2 

y 

y x 

3 

y 

y I 

4 

y 

y x 



X I +C16 

Ix 1 I 

1 +c 

I x 3 

5 

x 



I x s I 



I 



&3b\ #3£9!©!iJ60iJ-Cf±, MIE (a) 5S£J8l\fcg£ 30 
ttWTfl6JBRas*9lS#i-0^5!9S, ±IE (b) 
(c) S;*rfflv^rt>IBI*of^ffl»**#6ii*©H:*5 

[0 0 7 7] Hlfe^il l~4(03tttt:-g-tfY-X»fffiigSr 

-^ax-msi i ~h 4 fcsH-. mmm 1 ~ 4 h^ttkth 

ft 3 0° -CO. 4 7-f Vf-(75LCD?ri®£LTdo9, £ 
?>A»Lfcftjfi:££W£*5Sfl2El 2 |?2ffil 2 
UBi l fc#2Bl 2 4:fc»*3tJ»i:t|53a51 3^fe 40 

[oo78] $mm i ww^a^ssn, in 1 ic^-rx 
u i^-3te^4^«^i-5iriyyxAi o km 

l63te¥38 5£a»&fc*K Il/JXi,l 0fi4oO^# 
ffil 1~1 4^ib>fci9, ^rCQ4oCDEl 1~1 4©W 

twmm8 k&httz. m%mmmx\ ttttnti^iis 50 



| + C» x 
x 3 I 

+ C 3 , | x' | 

••• (c) 

*±±*»2tt, SHU^*5 0!ftSiM7 0¥3il& 
Itffi 9 fc llS»fl|©5pffia» Alt LTMIfi 7 

^aifiRjtffi9t?sit$ix, wdi^yxAioffli 
At), sitffit?*>aas3Ei 3-cs*t$*b, w^stta 
^t«lin itaiiL-r»i^yxAi od>e>*f 

»B9t»l^yXAi 0©^4ffil 4 iOffltcgftL 
[0079] SIBK^ttBfft^^Sl^aa^JWtHSnfca 

**f3 t LTitilMLCD£ffl^TkEttSLCD£ 
JBVT&ivyi*, R*tSlLCDSrffl^5*e-tt, 117" 
0©f2Bl 2*>3W2JS3ffil 3Sr^SiiR 
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*ttti ^-tirt^rcDKWffi LCD ^rflPJ-f 3 j; 5 5 r t 

lt¥%<DXjjfa(OM&mmtel7. 15mm, Y^O 
fly5Sg8tf4l7. 7 gmmffeO, 4. Omm 

[0 0 8 1] HJgflrj 2 ©PHi&*^gSi4, M 2 (c^-f- 4 10 

y 4 SriSt 51 1 y !) 1 0 i » 

RJte^RB fl^PXAi 0(44o©^ 

Si 1~1 4£»£i&?), ^«4o®Il 1~1 4<Df3i$ 

fc, 5 t±¥assitB 9 «r#t 7 

$iLh±*8l 2 (4, ^IM*^5©¥jgiIil7©^§iIS 

^S(i^iijii!ii7 2T»iau 
ijl7"y XAl 0©Sjlffi-Cfe 5^54351 4fclA#fL-C 20 
JglXy XAl O^t'A^. RltBT'fcSf 311 3T 

ixyxAi o^bitmL-r, m^am^mm^hti 

ili^***^ 3©^ai-5USL-Cfe^-t5„ i©HI£ 
Il^yXAl 0<£»H4ffil 4tS3S 

1 3 © m k« * l fc «p wfRffi 6 $ tit v ^ 5 o 
[oo8 2] mm\ammm^m : ¥-3frhMm£titz.m 

*#(4±lE©*&£$(;:itk 9 , Ittiitt l Ofeiti^fi 
[0 0 8 3] ^©IMj©HB§£8(4g£ftffi»7)ft 

s^-efc>9, ^*^»x*[6]«ji^sgiiiii 7. 30 

mm, Y^fBjd^^SgUtt 1 7. 3 3mmt"fe0, Big 
(4*4. 0mmtfc5„ 

[0 0 8 4] MMM 3 ©K^Jt^gBte, 13 3 lC7F-f£ 

1 7"y XAl 0(44 o©3fc^ffil 1~1 4d»f>*t> % ^ 40 
O4O0B1 l~i 4 ©RgdSJBJf*^ 1 i^At^jSW 
*KT'«*fcix-C^5 0 l27'!JXi,2 0(t ypXA 
^(-Safi$nfc^SiiR*fffi9 Iffiii LtM^ 
fc[M]E^2 2 (8) t, Attffi2 1 ks #t£tiffi2 3 

e>*5„ ttwtti^astt±i^ii2 

(4, f£2Xy XJ» 2 0 <D#tttli52 3 # s 6> X y XA ft (£ A * 

i^lftcjg 00 -1000. 

1 00 (KB) 32. 



(10) #12 0 0 0-20 6 4 4 6 

18 

*MLT^33j!Rttffi9T*KW£tk QQfitt2 2 (8) t? 
RfcMWfclKWSft, 4"Stt¥8iiE*Nli9£i§ifiU A 

Wffi 2 i a> x y XA^tcittij u #cic& i/yxAi 

0»^jiffiT-&5|g4ffil 4(cAltLT^lXy XAl 
0rttA9, R*fMT-fc5^3ffil 3T?SJM*n, ft(- 
SWffi©H2Ki 2t?SW*ix, ^©KWft$U4iiiI^ 
ffl©#-£#-f3iglBl l Sr^iiL-ClglXy XA 1 0 
a»6ltWU"C, &B©&«fciEtt£ftfc®fcS*ilH^3 

2yyXA2 0t©AWl2 1 ffi^tijf ft Lfctf f^flfcffi 
[0 0 8 5] £R|CttWfc£*3K* 3a»k#m*ftfc* 

S2^yXA2 0CAItl2 1 > Mi2 2 (8) (4« 

8. 7 6 mm, Y#fa©j£;&gSlSif4 1 8 . 4 1 mmT'fc 

9, 11^(4*4. OmmffcS, 

[0 0 8 6] it«4 ©H»**gB(4, BB4fc*i-J: 

5(~, y V~-#**4 tSII*^5(4lo<75Xy XA 
1 O-VmtfLZtlXIS*). WyXAl 0(45o©ftf: 

ai i~i 5 txyxAi ot>{riaa*tifc^igsw 

ffi9 t*>t)35eti % -trosoroffii i~i 5©ffi^HJf* 

#1 4 <o^^mmmnxm.n>btix^?> B m%.m&m 
x\ #j-wtti*as#±±^2(4, yyxAio©i 
5ii 5^e>xyxArt(cAitL-c¥3iasitffi9-es 

WSti, *K*4ffil 4iSfllrti-5|!0Bi«8T»R»«|jC 
S*f£*U ^Sf4^SiIiKWffi9£]iIi!U i*('RME 
T?&5^3ffil 3t?SW^H, ^ki-Rltffi©^2Bl 2 

SI lSrSiiLT^lXyXAl 0 frbkttii Lt, ^ffi 
©fiS(^iaB$tifciii#S^*^ 3 ©i*BI-?JlLt 

feffe-ts. r«n*«»*-g-(4, ¥j3iasitffi9 tms 
m i 3 ©w»xy xa«p (c«ft bfcf w^ffi e isj^fiit* 

tlTV^5o 

[0 0 8 7] ^BjtttMit*^*^ 3i»fe4ta$n/t* 
**(4±ia©*S§?r®(Ci(l! 19 , Wttitt 1 ©tt«fc*#ft 

Ilffil l~M4ffil 4(4gftftffif«^$ixT*5t), 
^*^©X^[fi]©«^JgSI(41 7. 7 9mm, Yj|6] 
©^,^SgBif4l8. 1 8mm-t?fc^, 81^(4* 4. Om 
mTfo-So 

[0 0 8 8] «Ti-_h|H^*^!l 1 ~ 4 ^ 
Sr^-T, mfcS'f© " F F S " (4g*ft®, "HR 
P" (4«ffi, "RS" BSitffi^^t. 
[0 0 8 9] 



Emm r-y-<m. 



00 
00 
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#12000-206446 
20 



2 


oo 


(HR P 1 ) 








3 


oo 




fiS'iMi) 


1. 4922 


57.5 


4 


oo 




<I'L>(2) 






5 


-48. 16 


(RS) 


<Hi>(3) 






6 


oo 


(RS) 


fiK?(2) 






7 


CO 


(HR P 2 ) 


ffl-fr<4) 






8 


FFS(D 




fi&<5) 


1. 4922 


57.5 


9 


FF S® 


(RS) 


<S'h(6) 


1. 4922 


57.5 


10 


FFS® 


(RS) 


«-C?(7) 


1. 4922 


57.5 


11 


FF S® 




«i*(8) 






12 


OO 


(HR P 3) 


8.46 ffit>(9) 







mm oo 

f F sCD 

C 4 1. 1235 XIO" 2 C 6 
Cio 3. 1015X10" 3 Cn 
Cis -2.9591X 10" 5 

FF S© 
C< -7.0629X 10* 3 C 6 
Cio 1.5230X 10" 3 Cn 
Cis 2.0974X10 H 

FFS® 
C 4 8. 1996 XIO" 3 C 6 
Cio 5. 4462 XI 0" 4 Cn 
C« 1.4762X10" 5 

FF S® 
C 4 -5.4275X10" 2 Ce 
Cio 4. 1841X10" 3 Cn 
Cis 3. 3460 XI 0 H 

X 0.00 Y 0.00 Z 
a 45.00 0 0.00 7 

fii>(2) 

X 0.00 Y 0.49 Z 

a 45.00 0 0.00 7 

•Hi (3) 

X 0. 00 Y 0.49 Z 

a 0. 00 0 0.00 7 

<B<fr(4) 

X 0. 00 Y 21. 19 Z 

a 90.00 0 0.00 7 

«i><6) 

X 0. 00 Y 0.00 Z 

a 0. 00 0 0. 00 7 

X 0.00 Y 0.00 Z 
a -20.75 0 0. 00 7 

<Bi?(7) 

X 0.00 Y 7.10 Z 
a -61.49 0 0.00 7 

AK?(8) 



5. 2235X10 
1.0181X10"' 



5. 9878X10' 
3. 3560X10" 5 



1.4581X10 
-4. 4237X10" 5 



-2. 8406X10 
1.2388X10" 4 



0. 00 
0. 00 

1.63 
0. 00 

15. 50 
0. 00 

1.63 
0. 00 

0. 00 
0. 00 

13. 58 
0. 00 

5.55 
0. 00 



Cs 

Cl3 



Cb 

Cl3 



C 8 

C 13 



Cs 

Ci: 



-4. 9368X10' 
3. 0334X10" £ 



-1. 2169X10* 
-8. 2285X10"' 



-8. 8947X10 
-9. 5349X10"' 



-6. 3344 X 10 * 
2. 2282X10"' 



[0 0 9 0] 



X 
a 

X 
a 



21 
0. 00 
-83. 04 

0. 00 
-80. 73 



Y -7. 48 
J3 0.00 

0K><9) 

Y -7. 48 
|3 0.00 



Z 

7 

z 

7 



(12) 

7. 73 
0. 00 

7. 73 
0. 00 
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Mi* 




7^ 




B oo 






-1000. 00 








1 


oo 


(1 




32. 00 








2 


oo 


(HRP 1) 








3 


CO 


(RS) 










4 


FFSfl) 


(RS) 










5 


CO 










1. 4922 


57.5 


6 


oo 














7 


oo 


(HRP 2) 








8 


FFS® 








fii>(5) 


1. 4922 


57.5 


9 


FFS® 


(RS) 




iM'L>(6) 


1. 4922 


57.5 


10 


FFS® 


(RS) 






1. 4922 


57.5 


11 


FFS® 














12 


CO 


(HRP 3) 4.37 


Mi* (9) 






P 


FFS® 












C 4 


1.2949X10" 




C 6 


8. 7943 XIO" 3 


Ca 


-2.8166X10" 5 




Cn 


1. 5791 X 10" 7 




C 13 


1.8422X10" 6 


C IB 


-1. 1847 XIO" 6 






FFS® 












C4 


4. 8593 X 10" 




Ce 


3. 8587 X10" 2 


Ca 


-1.3058X10" 3 




C 10 


9. 3848 X10" 4 




Cn 


1.3998X10" 4 


C 13 


1.2985X10" 4 




Cl5 


1.4469X10" 4 
















FFS® 












c 4 


-1.0713X10" 




Ce 


9. 4423 X 10 3 


Ca 


1.4411X10" 5 




C 10 


7. 5087 X10" 4 




Cn 


7. 7474 XIO" 6 


Cl3 


5. 1807 XIO" 5 




C 15 


6.6119X10" 5 
















FFS® 












Ca 


1.0709X10" 




C 6 


2. 0989 XIO" 2 


Ca 


-1. 1792 XIO" 4 




C 10 


1. 1751 XIO" 4 




Cn 


4. 5784 XIO" 6 


C 13 


1. 7026X10" 5 





Cis 2.1826X10 

FFS® 
C 4 2 . 7 3 6 0 X 10" 3 

Cio -2. 3854 XIO" 3 Cn -2. 
Cis -4.8135X10" 4 

«W>(1) 
X 0.00 Y 0.00 Z 
a 45.00 0 0.00 7 

X 0.00 Y -13.87 Z 

a 90.00 0 0,00 7 

<S4M3) 

X 0.00 Y 1.63 Z 

a 45.00 j3 0.00 7 



Ce -5. 

5665 XIO" 4 



0. 00 
0. 00 

0. 00 
0. 00 

0. 49 
0. 00 



3650X10 C 8 -6.4859X10 

C13 3. 1764X10" 4 



[0 0 9 1] 



X 
a 

X 
a 



23 

0. 00 
90. 00 

0. 00 
0. 00 



X 0.00 

a -24. 87 

X 0.00 

a -71. 75 



X 
a 



0. 00 
-90. 43 



X 0.00 
a -95. 39 



*i><4) 

Y 14. 
J3 0. 
fii>(5) 

Y 0. 
0 0. 
«i>(6) 

Y 0. 
J3 0. 
«i>(7) 

Y 8. 
3 0. 
«'fc(8) 

Y -7. 
j3 0. 
«'fr<9) 

Y -7. 
13 0. 



59 Z 
00 7 



00 
00 

00 
00 

19 
00 

97 
00 

97 
00 



z 

7 

z 

y 

z 
y 

z 

7 

z 

7 



(13) 



0. 49 
0. 00 

0. 00 
0. 00 

14. 74 
0. 00 

7.81 
0. 00 

6. 75 
0. 00 

6. 75 
0. 00 
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S oo 






-1000. 00 
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CO 




22. 00 
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oo 


(HRP 1) 
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oo 








(H4>(i) 


1. 4922 


57.5 


4 


CO 


(RS) 






1. 4922 


57.5 


5 


46. 16 










1. 4922 


57.5 


6 


oo 








ffi'fr<2) 


1. 4922 


57.5 


7 


21.44 














8 


oo 


(HRP 2) 


ttfc<5) 






9 


F F sfl) 








fil4>(6) 


1. 4922 


57.5 


10 


FF S® 


(RS) 




«^(7) 


1. 4922 


57.5 


11 


FFS® 


(RS) 




*i?(8) 


1. 4922 


57.5 


12 


FF S® 








fii?(9) 






13 


oo 


(HRP 3 ) 3.75 


ii^(io) 






















F F S<D 












Ca 


2. 5605X 10" 




Ce 


6. 9971 X 10" 2 


c 8 


2. 7542 X10" 3 




ClO 


2. 3554 X 10" 3 




Cn 


-1.0259X10" 4 


c« 


4. 0110X10" 4 




Cl5 


-6.7103X10" 5 
















FF S® 












Ca 


-1.3050X10" 




Ce 


-9. 2644 X10" 3 


Ca 


2. 0857 X10" 4 




C 10 


1.2339X10" 4 




Cn 


-1.0853X10" 5 


C 13 


•5. 7038 X10" 6 




Cl5 


1.4138X10" 5 
















FF S® 












Ca 


1.0040X10" 




Ce 


8. 1423 X10" 3 


Cs - 


•5. 2562 XI 0" 5 




C 10 


-1. 1967 X 10" 4 




Cn 


-1.4043X10" 5 


C 13 


1.0513X10 5 




C 15 


-1.2592X 10* 
















FF S© 












c 4 


2. 0698 X10" 2 




Ce 


-3. 1565 X10" 2 


Cs - 


1.4175X10" 3 
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Cio L6290X 10" 3 
Cis -1. 1738 X 10" 1 

X 0.00 
a 0. 00 



Cn 



X 



X 
a 

X 
a 

X 



X 
a 

X 
a 

X 
a 

X 
a 



0. 00 
45. 00 

0. 00 
90. 00 

0. 00 
90. 00 

0. 00 
90. 00 

0. 00 
0. 00 

0. 00 

-23. 00 

0. 00 
-68. 00 

0. 00 
-76. 67 

0. 00 
-96. 79 



Y 0.00 
0 0.00 

«i>(2) 

Y 0.00 
0 0.00 

«i>(3) 

Y -13.87 
0 0.00 

Y 9.50 
0 0.00 

fii>(5) 

Y 15.13 
j3 0.00 
<B't(6) 

Y 0.00 
j3 0.00 
«'L>(7) 

Y 0.00 
j3 0.00 
ffl^(8) 

Y 7.71 
& 0.00 

Y -8. 37 
0 0.00 
fi^(10) 

Y -8. 37 
0 0.00 



Z 

7 

z 

7 

Z 
7 

z 

7 

z 

7 

z 

7 

z 

7 

z 

7 

z 

7 

z 

7 



(14) 
-4. 0580X10" £ 



0. 00 
0. 00 

10. 00 
0. 00 

10. 00 
0. 00 

10. 00 
0. 00 

10. 00 
0. 00 

0. 00 
0. 00 

14. 74 
0. 00 

7. 30 
0. 00 

7. 30 
0. 00 

7. 30 
0. 00 
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2 0 6 4 4 6 



C13 2.1474X10 



HJ60tj4 




















ffiWPH 


Mi* 








CO 




-1000. 00 








1 


CO 


(KB) 


22. 00 








2 


CO 


(HRP 1) 










3 


CO 






ffii<h(i) 


1. 4922 


57.5 


4 


CO 


(RS) 






1. 4922 


57.5 


5 


FFSCD 


(RS) 




ffi§4>(3) 


1. 4922 


57.5 


6 


oo 






fi<5(2) 


1.4922 


57.5 


7 


CO 


(HRP 2) 






1.4922 


57.5 


8 


FFS© 


(RS) 




<B4i(5) 


1. 4922 


57.5 


9 


FFS® 


(RS) 




ffi'5(6) 


1. 4922 


57.5 


10 


FFS® 






<i^(7) 






11 

ft m 


CO 


(HRP 3) 


6. 27 


flK?(8) 








FFS© 










Ca 1.2759X10" 


Ce 8. 681 IX 10" 3 


Cs - 


-2. 3027 XIO" 6 





C 10 
C 15 

C 4 

C 10 
Cl5 

Ca 

C 10 
C 15 

d 

C 10 
C 15 



X 



X 



X 
a 

X 
a 



27 

4. 2348 X10" 6 
-1.9230X10" 6 

F F S© 
-1.4396X10" 2 

3.0158X10" 4 

8. 0358 X 10" 5 

FFS® 

9. 8336 X10" 3 
L9563X10" 5 
3. 0271 X 10" 5 

FFS® 
-1.6959X10" 2 
2. 5521 X10" 4 
-1.3544X 10" 3 

0. 00 Y 0 
0. 00 J3 0 
<B&<2) 
0. 00 Y 0, 
45. 00 j3 0. 00 
fiK><3) 
0.00 Y -13.87 
90. 00 0 0. 00 

0. 00 Y 0. 00 
90. 00 j3 0. 00 

fii>(5) 

0. 00 Y 0. 00 
-23. 10 ]3 0. 00 
«'fr(6) 

0. 00 Y 7. 74 
-68. 27 ]3 0. 00 

«i?(7) 

0. 00 Y -9. 69 
-83. 41 J3 0. 00 

fii?(8) 

Y -9. 69 
j3 0.00 



(15) 



Cn 4.7429X10 
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Cia 3.6744X10 



C 6 

Cn 



Ce 
Cn 



Cb 
Cn 



00 
00 

00 



z 
z 

7 

z 

7 

z 

7 

z 

7 

z 

7 

z 

7 



3. 0583 X 10 * 
1.2388X10"' 



1.8822X10 
3. 5163X10"' 



-6. 1766X10 
2. 0350X10"' 



0. 00 
0. 00 

10. 00 
0. 00 

10. 00 
0. 00 

10. 00 
0. 00 

24. 13 
0. 00 

16.71 
0. 00 

16.61 
0. 00 



X 0.00 Y -9.69 Z 16.61 
a -93.79 j3 0. 00 7 0.00 

[0093] mc, ±fBse»fli 1 (Dmummzm 5 k« 

(*¥ (X#Gj) H£u mm (Y*|r|) Bft) 

il 



Ca 

Cl3 



Cs 

Ci 



c 8 

Ci 



2.2655X10 
-1.5280X10" f 



-4. 1156X10' 
-2. 7404X10 _t 



4. 1156X10 

5. 3092 Xl(f 



40 [0094] m-±mmmm 1 - 4 ( 1 ) 



(1) 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 



0. 7231 
-0. 6359 

0. 0215 

1. 5486 
0. 6546 

-0. 6940 

0. 0194 

1. 6899 



H*«2 
1. 0890 
-0. 9768 

1. 0886 

2. 1712 
0. 6935 

-0. 8133 

0. 6933 

1. 8078 



* ~ 

1.4614 
1.0184 
1. 1243 
0. 8950 
0. 7362 
0. 1562 
0. 5664 
0. 1373 



(8) fcB8i-50te*©«3-(f*><5o 

1.5291 
-0. 3319 
1.0445 
2. 0426 



(16) 
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[0095] t ^ si±.<DmifoM<D*%w<z>mfom 

ft^ffil 1~1 4^b&"9, tffl4oOfl 1~14© 

WtffflJfr** l J: *>*:*v^W*IK-CSi{>e>*i/Tj3t) , 
3*>e>©*3KSrAltS*5*lffil 1 fc, 
fill ia»&A3*Lfc3tejRSrKJtt$*53&2ffil 2 

I2ffil 2*»fcRlt3ftfcftj|Cfc^£-fr5»3iii 
13h I3ffil 3A»fcRJWSnfc*3K**rWS-arS* 
4ffil 4 i«r«x., fill 1 iSS2ffil 2 i 
&i|g3ffil 3 a>6>tf>£*bfc!fc 10 
sii^yxAi o&fv^v^ii (SH&#]4 -b~©£ 

5^JXA10 SrSSE^JR 5 3 X V X2> t 

:©±5«m ffil'kXy XAKRjeSivf, S*© 
M'6SW^3t^^V>5i:t^-e#5 0 @6~Hl 

[ o o 9 6 ] H 6 ©#£•«, y f-ff 14 i Lt, f 

koycM&zowmmi o' t?rw$-*> ^wffeffi6(- 

W^i^ltSftttoDHItE AlcHft^jR'f - 3 
©*^4rtt^:lS^-f-5o 06{e:*3V^{i, SBS 
3t^*5©«^t LTtt, 01©J:5ft^jSi^7©liu 
*[-Mffi^8&|figLfc#fj&©k©&ffl^T^-S;^ H 
JfctflJ 2 ~ 4 (73 «fc 5 ftGOffitl 8 £#lf|t#©Bg«E ©*IIf*t- 

scisg-rs*^ «Ifl7 i Mffifl 8 LTX 
y XMkL1zffif&<Dh<m?i> iv\ a~F> 0 7~g|i l 

[00 9 7] 1701^, y I/-)t¥l4 i LX\ % 
lffil 1, I2I12« f 3B1 3*»e,ft5iH'Cf7'3X 30 
Al o^JE^T*^, H^*^*^3*^ib»^?rr© 

xyx^i oof iffil ia>e>Alt£ii\ |2ii2t 
K*t$*, 3?3ffii 3£frrxy XA^fcmu 

#©as* e i*j wita**?- 3 <Dm^@L&$:±mz-f 

[0 0 9 8] 0 8©*£H\ ?^f|4at, ft 
Iffill,3£2ffil2,ft3ffil 3^? ) fe5iSi<7'yX 
Al 0fcfflVvt*5?K It«^if3^?)0^r(?) 
yyXAl Offlf 111 lij^Ai^ S2I1 2t 40 
£Klt<*-«\ &icjg3ffil 3-eKfcfS-ar, ^«fi|R2ffi 

1 2Sr^®$-yr-c7 B y XA^fctHL, *-©mi-SM* 

[0 0 9 9] IH 9 y W-ft^SU £ LT\ ft 

lffil 1 % ft2ffil 2, ft3ffil 3i»6ft5flHf7'5X 
Al 0&fflvvc*5!J, Pl&il*3fi?3;&>e>©ft*£~© 

xyxAi o©t in ia»e>A*ts*, S2Si2-e 

KitS*. Will lX?£Ktt£i±\ &lCft3ffi 
1 3^»TXyXi,^tCtbL, ^©«I^Bgft^5tC 50 
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[0 100] 110©!^ y^3t^4tLT« 
ftlffil 1, ft2ffil 2, ft3ffil 3, 14114^?, 
45WyXAl OSrffl^TJoiD, jltffl*^* ^ 3 
P>©ftj££;i©Xy XAl OWflSl lfl>£>A#tS 

-a\ H2ffii 4-Sttftiffii 

&Kift3ffii 3X'z%m<oyt&*te-fxo\cK& 

i!S:l:l4Il4?:gTyyXA^ajU ^©# 

#oiWErticB«*s*f-3©*^*a*is«i- 

[0 10 1] HllOi^B, y U-ft^SM <b LT, 
HSU, 12112, |3B13, I4B14K 
45i^!IXil 0SrfflV^T*J5, BifcS**-? 3 si* 
krojfeJfc&^wXyXAi 0©ft lffil l^t>A*f^ 
12112^^, ft3ffil 3-CZ3=S»ft» 
5 fcKltStf, &|cft4ffil 4£jgTXy XA 
U *©«C«Bg*¥* 5 £ $ #f ffiSt©{£»~ 

■taHttt 5«^*OBS^Ert[cMfe**^3 <D&7fi 

[0102] hX\ m l 2 mflijjrt-s J; 5 1', SeBS 
*^*5«r» y 4 a>feo«*#7Jti- SAW 

B2ii, x y xa if tiidtt s axfc^iiiisttffi 9 t , 
^©^Siisttffi 9 <Dm^\cmw:^ntzMmm<D^mm 

IHIi2 2 (8) fc % *ffflffi2 3 t^? ) 7SS^2XyX 
A2 0tMU A*tffi2 ia»fcA4tLfc3teJfc«ri|3SiB 
Rltffi9-eS4t**, ^©gU^iSilHffif^ 2 (8) 
fc-fcoTRJti**, ^©m^alSWffi9SrSil$*, 
WWffi2 3*»&»UJ**XH«***^-©**«ftlt* 

^SjHIH]ffi«2 2 (8) 4»t>AWU 
XyXA2 0»U «ffiffi2 3«>P>»mLfc^|f.3te 
j; o T^4r->-^yi— Rltll'-t ^2 7° 
yXA2 0©¥Sii[!flffiil2 2 (8) tWHiffi2 3i^ 

itib©Mffi^iiii-f 5^#^P>©3fe^[-JBx. 
&n5SftiRIS«41:*s, rtifc©ffi©#^iffirt(ct3(t 
S^'L^fc l/3©@©fiJ6S{c:*5V>T 1 0%©®Hrtt 

a»fc**.ri, -ixe>©ffi©^ffirttj3itsf^ 

[0 10 3] ST, E)Lh{cRlflUfcJ:5ftM««*i611 

^mffltu jtBs^*ffi(c#^L-ct> ^©£ 

©J; 5i-LT, #IR*5^ttWIE-e*&-e#3S;ittft 
fflXr±*-^^-rt^[oMi(**««i Lt«)$t5ri 

[0104] mmcmmi-zmmcLtcmsimikm* 
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mw*WLm%mmcmMLtctkM*mi sic (;:©»& 
m<D&m&m 1 4 ic^h^n^-to bisk© 

fc*i*J: 5lcfflv^J3«3 (c©i§-g-!i, £*0H©.£5 

iRltlLCD3 k%tit:Wffl-fZ>%M2 5 fc 
**ge*#:$l5 3 lSr, HI 3 ©#£-ri«£#©flBffi© 

^igwmi^ic 1 jjsa, ei 1 4 <Dm&\itWgk%<nm^<D\fim 

<Dw\13\Z-%\\* \C 2 W&n £ *t5 <fc 5 £J$lB*f #SB«BSr# io 

3itttjffi (81S©»^|±S5I15) 5r^S-f-SfcJ6 
Hi 5fcSrf±5fc, WWtti^Wltfflffi©^:* 

[0105] «^gS**§B3 1 ©imfltfi LTIi, 
-ffi£S?^SS#ftgP3 lfcg^-U 

2CDflilSiCg^$tL, «,li#©ftljg|g|5 20 

5ra5J;5t'jiffi-t-S£*©^7U-A3 3i^?) (0 

3 ©flfejs^SEsna i 5 (eg e>©w*fc—#-3o*£ 

10 10 6] HU7U-A3 2t*3lt5±IE©^7 

IMfr<**-<!*J« Sftfc y -tT"!/- b 3 5 iSfi^Sil-C 
<^<5 0 i©y-t7°W— h 3 5tt, ±ffi£J$8M*©-J|& 

ffl 5 y -y*^- 3 6 as««#©ftffil95* i 6>l'©ott*a{c 30 

^^^T?5©m*^aL-c5«FHrtgt*5j;5i- 

S5£3;h,T^5 (0 1 4 ©»-£) „ y-¥7V-h35X 
(4 y 3 6 rt(c©«^#©3}-m-r -SfigfCX 

fc°— #-3 g^ij^ttPj^TVSo 

i»3 4 (I14WO , g7V-A3 3, i7U-A 
32, y-t:7V- h3 5©rt^Sr^L-Cy-t7°V-b3 
5 &5 W4 y 3 6 ©ftWftl i 19 LT 

<^5„ -t LT, :®^7*/l'4 1lifftS4ie4 0 40 

KSSHteixTvSo &*5, m<*\ 4 0 a il tr^S^ 

[0108] fcjb\ ^-^/U4 1 HtffciBfcS?* y * L 
"C, K#©tfr f ^s'=¥^(cKi9ftti-Brtlt LTti 

*» fe ©ft K <£ o Tgff -T 5 <fc 5 I- LT fcflMpft 50 
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[0 10 9] £t±©*38W©IB««*|g1lr±{5«^KB(c© 

ei] m&wm^h, mwm*&&7Fmttz.*)j&fo 

o^lcJ:or*4i-*«4!JWStr*iE-J"*J:5ftlilK 

£fa(tf-fm©lH]£ttftffi££«;t s SfllE^ftiJKItffi 
t«fia^MilSltMi:©ra^miEpii^*^*^©^Sr*£ 

[oiio] [ 2 ] Wta«JS3te^**s, IWii l <t 

*i, WIE^2ffi^HufS«««KltBi: LTflt^Sn, 
o, ffrlE^lcBtBufB^2ffii^Hf)iE^W^itfj|aS{i! 

i taic©iii^«^ge 0 

[oiii] c 3 ] Buta^ i mmm$5 2 bt^^-t 

ffi^Rti-c** 3 nx^ 5 r t £#m t -f5±fa 2 eft 
©w^**^a„ 

[0112] [ 4 ] mm^^mK mm^ 1 as t 

^*3ffiSr^TU mftBM3B^/>^< t tSW«r^3t 
*K^!7-«r#it5ftiii3^^fcoTfi*iD«fc1|jEi- 

BuE^3ffi^BuflE^lffiimilS^^jasitffit©ra 
©^±iriag$tt-cv^rtSr#mt-f5±IS2Xtt 

[0113] [ 5 ] HffE««*#^©^iiSWffi t 
HfflBDflKttftBt^, mffBW^*^d^©^*^HU 

io-cR*fs*, ^©mitffa^iaswffi^ioT^m 
ta i 4 ©fBj^^> i «fa«©Pi^*^g«„ 

[0114] ( 6 ] SfflB^jSSWffi t iifJf3[!EIK<H-|ft 
ffit^ % mJ|aBft***^-*^©3feS:SrWfa^3SiiS#t 

BT-sit^*, ^©^(-HiifaiinKWftffii-io-rRit^ 
*, wmsm^mm\^^xm.^mm^z 

± 5 lc« fig $ tiTV n 5 r. t Sr#m i -T 5 ±IB 1 4 © 
[0115] C 7 ] WIEPJ]SWftffi^Hiifaa«7t^ 



(18) 
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la i a»e> 6 »{Bitv^> i jneft^mnist^go 

[0 116] [8] SuEMSWftffi^, tfifSiij^g^ 
Sttftffl tMii^ffl t £*UB^3B(-Tl#/5jc£*i<-C^.5 

[oii7] [9] MfBMR*tftB*s N mmm^ix 
MS £*vcv ^ r t £#m t -tz ±ie 8 tettwpHgij^ 

[0 118] [ 1 0] W!ElH]KltftB»2otf)[H]flB 
^C0»SWC)Jf:$(4 x 0. lmm~6. OmmOii 

[0 119] [11] HfifEIMlSWftffi^ffliil-?)^ 

tf>P> l/3Wg»^|CjoV^Tl oyoOtSHrti^SJ; 20 
51', HfrtB[M]SWftffiC'2oci[!J]ftEoJF^sii^^4x 



[0120] [12] mmnmit^mK < 1 1 

B^^I2^lffiiHufe^2Bi^•g•^fcBl7 p y X'At tfr 
tal? 1 -f y i: i4giJ#:ic|Se$ti,fctfrfE^3iiKWffi 

r t £#m t -rs ±ta 2 1 1 ©^na* i mmmvm 

[0121] [13] mmwLgift^mK 'pft< it 
Suta^iffii:Hufa^2ffit^'g-A>fc^iyyxi>,i > m 

!B«il£ttE OTaMRttftB < k t>*rf 6 * 

-2. 0< P x S 3/P x < 3. 

- 2. 5 < P y S 3/P y < 3. 
(Dffitvfro&ittZMfc-fZ,- t?r#mti--5±fBl 2 

[0127] [19] mmmifim^m?frt>ttiii£h 
^6.AWLfc*m*RW$*5m2ffiir, mmm2m> 
i e t mmm 2 b t *&&it® t atrial 3 e> <dr^ 

-2. 0<PxS2/Px<3. 

- 1 . 5 < P y S 2/P y < 4. 

[0128] [20] mmmm^m+frh&tiszh 

fc^mSrSuiBliRrttcAW^-arS^lffii:, ffjfaiglB 
^^AltLfc*^^SW$*5^2ffit, tfrfB^2ffi^^ 

e>sw^Hfc*m^sw^*5^3Bt^fl-L, grfan 



30 



40 



50 
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m 1 1-5 ±ta 2 a» e> 1 1 coffin 1 iffa«o»siffe*^ig 

So 

[0122] [14] mmmm^mK 1 1 
mfiam 1 a i fflfan 2m t mm^mmK^m i Suibmk 
ttftffi t Jt^htt-fy XMz-xm$L^nx^% xl t -km 
ttt-t5±iB2^fe 1 1 nffint-* 1 mm.nmm.^'gi 

flu 

[0123] [15] Huta*iIiiKttB^¥B^(c 
Xffil&&tiX^Z>Z. kZW&b-tZlMlt^ 1 4<7>{i>T 

na» 1 mmnmmm^mm.. 
[0124] [i6] mtm.^%^<D^^pti < 

k h 1 B»0fc##»fttftB;4\ *I*B£ 1 ffi^^-t 

5ffi»#g sftB^f-Tift&^ti/o^ r t zwmt 
[0125] [17] mmw.m%¥%k. mmmmx 

#-f-5 r t t ±12 1 *>6 1 6 GOffitbfr 1 iffa 

[0126] [is] ttn&m&mTFmTfrbtttii&n 

fc**SrmlEiEKrticAM$*5^1®t, ffjfaillB 
^AWLfcft3K£Ktt£*3fS2Bi, HtIfBm2E^ 
bSlt$ti/t*m*Slt$*5^3Bt^*L. striae 
1 ffi i MfBH 2 ffi h SrS^*^ t fuK^ 3 mfr h (DRM 

Px, Y^|B]©^!7-(D^ffi^Py tU Wfa^2B 
ro/<!7-£P x S 2, BUta^3ffiCi/^!7-§-P x S 3 k 
■tZ>k%, 

• • • (1) 
... (2) 

%®ktmmm\hxv:mtz> i 5 i-m^^-cfc?) , 

B^Y-ZEtL, Z<DY-zmk\g.$.i-ZjjfaZXj3 

Px, Y^lfilC/^-cO^ISrPy t U HfrieH2E 
»/N°!7-SrP x S 2, mJta^SB^y-^P x S 3 k 

-rz>k%, 

• • • (3) 
... (4) 

1 B k Man 2 B i i: mrta^ 3B^b co^lt 

^Htffa^KrtT'Sm-f-5 i 5 ^T*5 ^) s 

^%¥%<Dm>bl3\P\&Y^1ifaX\ «J±±)t^t¥fT^ 
B4rY-ZBtt, ; ?:WY-ZBtii:3S-t-'5*-[6]?rX* 

Px, Y^[^o^i7-(Dte^#:^py t u tErtam2B 
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<D,<y— £PxS2, tfrfa^3ffi©^!7 — £PxS3i * 
U Hul5|ll7 0 yXi.©X*-[S](7)/N o !7-^SrPxHP, * 

-1. 5 < P x S 3/P xHP< 3. 

-3. 0< P y S 3/P y HP< 2. 
0W*ba»0*fl^:tr«JBi-5ii:ftWifci-<5±El * 
2 , 13, 15H19 ©ffi*l*» 1 «fEfc©W&**3£ 

So 

[0129] [2D fmM&m*m*frh%mzti 

*>5>AJ*Lfc**SrSlt$*5*2ffit, miffi^2ffi^ 10 
feK4t**b*:3ll63lt«rSW**5»3Bfi:fc*U AufBH 

i ffi t mmm 2 b t sr^-s^ig t wies! 3 & ©g*f^ 

-2. 0 < P x S 2/P xHP< 2. 
-2. 0<Py S 2/PyHP<4. 

2 , 13, 15^^20 ©fatl^ 1 3SE«© wm*^ 

[0 13 0] 

(Cist, Wlfe**3(f^cnf M^Sr^-f-S 'J l'—** 20 
* t t paffiito> p, * 5 b frh ft 4 Pi 

ffl^T3fcSg&#f 9 fttf 5 i let "9 ft^SSr $ fe K =» > 
[0ffi©f»WiM] 

[0 1 ] **W©£ifi0!l l ©Wfc£jj*§6it©3tel&B-(?*> 
[0 2] *HBJO||JS^2(DB^**gSC0^S§glt?fc 30 

•So 

[0 3] **W©||]fc«|3©Klft*^fi©3tK@t?S> 
[04] **W©Hliiffi|4OlHfe*^gB©3tB0T?a!> 

[05] mMmi<Dm$.mm-?hz>, 
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